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resin gear, a permanent magnet, a yoke and a magnetic
sensor. The resin gear 1s connected to a throttle shaft of a
throttle valve and provided with a depressed boss portion in
an axial position. The permanent magnet 1s mounted and
secured along an 1nner peripheral surface of the boss portion
in the resin gear without an adhesive. The yoke 1s mounted
and secured along the inner peripheral surface of the boss
portion in the resin gear without an adhesive. The magnetic
sensor 1S5 arranged 1n a fixed side so as to oppose to the
permanent magnet 1n a non-contact manner and outputs a
signal mndicating a rotation angle of the resin gear as an
opening degree of the throttle valve. The resin gear 1is
insert-molded with the yoke and the permanent magnet.

5 Claims, 7 Drawing Sheets

13
| la
ﬁ VAR A SN A AR S S
14\ ‘ f
12&1\ :H d
12\% 3
12¢ '
2
12b--_ n s
Ga : 1
g . {
20 -
- b =
ca-— T ; 4
22N @ o / dH
‘g: 5
m:m:cmemcéc 15
\
Fi
( \ 15
1



U.S. Patent Dec. 6, 2005 Sheet 1 of 7 US 6,971,264 B2

Fig.l




US 6,971,264 B2

Sheet 2 of 7

Dec. 6, 2005

U.S. Patent

Fig.?2




U.S. Patent Dec. 6, 2005 Sheet 3 of 7 US 6,971,264 B2

Fig.3
S 9
—< O\ 9C
L
SN,
k% .
= 9b
17a II; — 51
17 Lé VEJI— 20
\ N
‘- 9c
9a
Fig.4
9b 9

9c 21 21 9c

17 17a



U.S. Patent Dec. 6, 2005 Sheet 4 of 7 US 6,971,264 B2

Fig.5

20 Pr 1 20a
(0
20a !'II
20

22 “’ -
=



U.S. Patent Dec. 6, 2005 Sheet 5 of 7 US 6,971,264 B2

Fig. Tl

9a



U.S. Patent

37D

37/C

37b

37D

Dec. 6, 2005

Sheet 6 of 7

Fig.8

Fig.9

NN
NN

NI\

7

37C 37a 37C

Fig.10

US 6,971,264 B2

/37

37C

37b
37a

37

37D

37b

3r7a



U.S. Patent Dec. 6, 2005 Sheet 7 of 7 US 6,971,264 B2

Fig.11
39
‘.
m‘}y) 39¢
/Ln'lln—
20
/
;l 39b
2
Illl- 20
""” 39¢
nk‘
39a
Fig.12

i
........

NN NN
‘ U AN
NN

37 37a



US 6,971,264 B2

1

THROTTLE OPENING DEGREE
DETECTING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present 1nvention relates to a throttle opening degree
detecting apparatus used 1 a throttle control apparatus of an
internal combustion engine, and more particularly to a
throttle opening degree detecting apparatus having a struc-
ture which detects an opening degree of a throttle valve 1n
a non-contact manner by using a permanent magnet, a yoke
and a magnetic sensor.

2. Description of Related Art

As an apparatus for detecting a throttle opening degree of
a throttle control apparatus 1n an 1nternal combustion engine,
there has been conventionally known a throttle opening
degree sensor which detects a rotation angle of a throttle
shaft in a throttle valve in a non-contact manner by using a
permanent magnet and a magnetic sensor opposing to the

permanent magnet, for example, 1 Japanese Unexamined
Patent Publication No. 2001-132494.

The non-contact throttle opening degree sensor used in
this kind of throttle control apparatus is structured such that
a resin gear 1s fixed to an end portion of the throttle shaft,
two divided circular ring-shaped permanent magnets are
fixed to a boss portion of the resin gear, the magnetic sensor
1s arranged 1n a non-contact manner in an mner side of the
circular ring-shaped permanent magnets so as to be mounted
to a fixed side, and a rotation angle of the resin gear is
detected as an opening degree of the throttle valve on the
basis of an output signal output from the magnetic sensor.

However, 1n the this kind of conventional throttle opening,
degree sensor, since the circular ring-shaped permanent
magnets are fixed within a recess portion of the boss portion
in the resin gear fixed to a terminal end of the throttle shaft
in accordance with a bonding by an adhesive agent, a
number of man-hour for work 1s mcreased 1 accordance
with the bonding, so that there 1s a problem that dispersion
1s generated 1n a fixing position of the permanent magnets in
correspondence to the products.

In particular, since an outer peripheral portion of the
circular ring-shaped permanent magnet has been conven-
tionally bonded to the 1nner peripheral portion of the recess
portion 1n the boss portion by the adhesive agent, a dimen-
sional accuracy in the inner peripheral portion (a position
opposing to the magnetic sensor) of the permanent magnet
1s deteriorated due to the dispersion 1n a film thickness of the
adhesive agent. Accordingly, there has been a problem that
dispersion 1s generated 1 an output level of the magnetic
sensor, and a detecting accuracy of the throttle opening
degree 1s adversely affected.

SUMMARY OF THE INVENTION

A throttle opening degree detecting apparatus 1n accor-
dance with the present mvention 1s structured such that a
resin gear 1s connected to a throttle shaft of a throttle valve,
a permanent magnet 1s mounted to a part of the resin gear,
and an opening degree of the throttle valve 1s detected by
detecting a rotation angle of the resin gear on the basis of an
output signal from a magnetic sensor arranged 1n a fixed side
SO as to oppose to the permanent magnet 1n a non-contact
manner, 1n which a depressed boss portion 1s formed 1n a
position of an axis of the resin gear, a yoke and the
permanent magnet 1s mounted along an inner peripheral
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2

surface of the boss portion, and the resin gear i1s 1nsert
molded by a synthetic resin by inserting the yoke and the
permanent magnet.

An object of the present mvention 1s to provide a throttle
opening degree detecting apparatus which can accurately fix
the permanent magnet within the resin gear by a less number
of man-hour for work so as to accurately detect the throttle
opening degree.

In this case, 1in the present throttle opening degree detect-
ing apparatus, the structure may be made such that the yoke
1s formed 1n a circular ring shape by combining two divided
semicircular arc portions, collar portions are formed 1n both
ends, and a prismatic permanent magnet 1s arranged so as to
be clamped by the collar portions 1n both side yokes.
Further, the yoke and the permanent magnet arranged within
the boss portion may be structured such that an outer
peripheral surface except an 1nner peripheral surface thereof
and a part of an upper end surface and a lower end surface
are covered with a synthetic resin, by insert molding the
resin gear.

Further, in the present throttle opening degree detecting,
apparatus, the structure may be made such that a groove
reaching the outer peripheral surface of the yoke and the
permanent magnet 1s formed 1n a peripheral portion of the
boss portion 1n the resin gear. Further, the structure may be
made such that a metal member for connecting the throttle
axis 1s msert molded as an insert in the boss portion of the
resin gear, and a part of the metal member 1s extended to the
outer peripheral portion of the yoke and the permanent
magnet, whereby a part of the metal member 1s brought into
contact with the outer side surface of the yoke and the
permanent magnet.

In accordance with the throttle opening degree detecting
apparatus of the present invention, since the yoke and the
permanent magnet are insert molded as the 1nsert in the inner
peripheral portion of the boss portion at a time of forming,
the resin gear, a number of man-hour for work can be widely
reduced, and 1t 1s possible to accurately fix the permanent
magnet and the yoke to a predetermined position, in com-
parison with the conventional case that the permanent mag-
net 1s bonded to the resin gear by using the adhesive agent.
Accordingly, it 1s possible to accurately detect the throttle
opening degree.

In particular, when msert molding the resin gear, for
example, a part of the inner peripheral portion and the upper
surface 1n the upper surface of the permanent magnet and the
yoke are brought mto contact with the metal mold so as to
be pressed, and the lower surface of the permanent magnet
and the yoke 1s pressed by a metal mold pin, by matching the
molds in a state 1n which the permanent magnet and the yoke
are set within the metal mold. Under the state mentioned
above, a material 1s injected 1nto the metal mold and the
molding 1s performed.

Accordingly, the yoke and the permanent magnet
arranged within the boss portion are formed such that the
outer peripheral surface except the 1nner peripheral surface
thereof and a part of the upper end surface and the lower end
surface are covered with the synthetic resin, and the groove
reaching the outer peripheral surface of the yoke and the
permanent magnet 1s formed as a trace of a pressing portion
of the metal mold i1n the peripheral portion of the boss
portion 1n the resin gear.

Therefore, since the resin gear 1s msert molded 1n a state
in which the permanent magnet and the yoke are accurately
pressed to a fixed position 1 place of the mold as mentioned
above, it 1s possible to firmly fix the permanent magnet and
the yoke 1nto the boss portion of the resin gear precisely.
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In the present throttle opening degree detecting apparatus,
the resin gear 1s connected to the throttle axis of the throttle
valve, and the magnetic sensor 1s arranged to the fixing side
in a non-contact manner within the depressed boss portion of
the resin gear. At a time of operation, the resin gear rotates
in correspondence to the opening and closing motion of the
throttle valve, the permanent magnet and the yoke within the
resin gear rotates in the same manner, signal indicating a
rotation angle, that 1s, an opening degree of the throttle valve
1s output from the magnetic sensor, and the throttle opening
degree 1s detected.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross sectional view of a throttle control
apparatus showing one embodiment 1n accordance with the
present invention;

FIG. 2 1s a plan view of a resin gear 9;

FIG. 3 1s a cross sectional view along a line III—III in
FIG. 2;

FIG. 4 1s a cross sectional view along a line IV—IV 1n
FIG. 2;

FIG. 5 1s a perspective view of a permanent magnet 21
and a yoke 20;

FIG. 6 1s a perspective view of a magnetic sensor attached
to a sensor attaching portion 2a 1n a side of a cover body;

FIG. 7 1s a plan view of the sensor attaching portion 2a
and the resin gear 9;

FIG. 8 1s a plan view of a metal member 37 for connecting,
an axis 1n accordance with another embodiment;

FIG. 9 1s a cross sectional view of the metal member 37;

FIG. 10 1s a bottom elevational view of the metal member
37;

FIG. 11 1s a cross sectional view of a resin gear 39 using,
the metal member; and

FIG. 12 1s a cross sectional view of the resin gear 39 using
the metal member.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A description will be given of the present invention on the
basis of embodiments shown 1n the accompanying drawings.
In this case, this invention 1s not limited to the embodiments.
All the modifications within the contents of claims or
cequivalents to the contents are included in the range of
claims.

FIG. 1 shows a cross sectional view of a throttle control
apparatus for an internal combustion engine. The throttle
control apparatus 1s structured such that a throttle axis 4
rotates via a gear mechanism in accordance with driving of
a control motor 13, a throttle valve 3 on the axis 1s operated
so as to open and close, and a throttle opening degree
detecting apparatus detecting an opening degree of the
throttle valve 3 1s provided. Reference numeral 1 denotes a
throttle main body. An intake passage 15 1s formed in an
inner portion of the throttle main body 1, and the throttle
valve 3 of a butterily type and a rotation type 1s arranged so
as to open and close an 1nner side of the intake passage 15
via the throttle axis 4.

The throttle axis 4 1s fixed to a center of the throttle valve
3, and both ends of the throttle axis 4 are rotatably supported
by a ball and roller bearing 5 and a metal bearing 16. A
torsion coil spring 7 1s installed around the ball and roller
bearing 5 and energizes the throttle valve 3 1n a closing
direction. The torsion coil spring 7 for returning 1s inter-
posed between a resin gear 9 and the throttle main body 1.
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Further, a resin gear 9 for rotation driving which rotates
the throttle valve 3 1s fitted and attached to the end portion
of the throttle axis 4. A permanent magnet 21 constituting a
part of a throttle opening degree detecting apparatus and a
yoke 20 constituting a magnetic circuit are firmly fixed
integrally to the resin gear 9 1n accordance with an insert
molding 1n the manner mentioned below.

The resin gear 9 1s structured, as shown 1 FIG. 2, such
that a gear portion 9a 1s formed 1 a part of an outer
peripheral portion, a depressed boss portion 9b 1s formed 1n
a center portion to which the throttle axis 4 1s fixed, and a
metal plate 17 for connecting the throttle axis 1s arranged 1n
a bottom portion of the boss portion 9b. A rectangular hole
17a 1s formed 1n a center of the metal plate 17 1 such a
manner that the end portion of the throttle axis 4 1s fitted and
attached to the metal plate 17 by a predetermined angle. The
metal plate 17, the permanent magnet 21 and the yoke 20 are
insert molded integrally at a time of molding the resin gear
9, and are fixed and arranged to predetermined positions
with a high dimensional precision.

As shown 1n cross sectional views 1n FIGS. 3 and 4, the
depressed boss portion 9b 1s formed as a recess portion
formed 1n a circular cup shape, and the permanent magnet 21
and the yoke 20 shown i FIG. 5 are firmly fixed to
predetermined positions 1nside the depressed boss portion
9b. The yoke 20 1s formed 1n a two-divided circular ring
shape, and two semicircular arc yokes 20 are arranged so as
to face to each other and form a circle. Further, a prismatic
permanent magnet 21 1s interposed 1n a wide portion in
which both ends of both side yokes 20 are faced.

That 1s, as shown 1n FIG. 5, thick collar portions 20a are
formed 1n both ends of two semicircular arc yokes 20, and
two semicircular arc yokes 20 are arranged so as to clamp
the prismatic permanent magnets 21 between the collar
portions 20a. When molding the resin gear 9, two permanent
magnets 21 and two yokes 20 are mserted to predetermined
positions within the metal mold together with the metal plate
17 so as to be 1nsert molded. The permanent magnet 21 and
the yoke 20 are positioned within the boss portion 95 in
accordance with the insert molding with a reduced number
of man-hour and a high precision.

As 1s known from the plan view in FIG. 2 and the cross
sectional view 1 FIGS. 3 and 4, an annular groove 9c 1is
formed 1n a periphery of the depressed portion 95 of the
resin gear 9, and the groove 9Yc¢ reaches a part of the
permanent magnet 21 and an outer peripheral portion of the
yoke 20) which are buried into an inner peripheral portion of
the boss portion 9b 1n the resin gear 9. Further, in the same
manner, a hole portion 1s formed around the boss portion 95
in a back surface side (close to the metal plate) of the resin
cgear 9, and the hole portion reaches a part of an outer
peripheral portion of the permanent magnet 21 and the yoke
20.

The resin gear 9 having the shape mentioned above 1s
formed 1n accordance with an injection molding of a syn-
thetic resin by using a predetermined metal mold. In this
case, the permanent magnet 21 and the yoke 20 1nserted as
the insert into the metal mold at a time of molding, are
pressed 1n the mner peripheral surface thereof by a part of
the metal mold, and an outer peripheral portion including the
collar portion 20a of the yoke 20 1s pressed by a part of the
metal mold so as to be molded. Further, at a time of molding,
upper surfaces of the permanent magnet 21 and the yoke 20
are pressed by the metal mold, lower surfaces thereof are
pressed by a metal mold pin energized by a spring, and are
msert molded 1n this state. Further, as shown 1n FIGS. 24,
the resin goes around the outer peripheral portions, the upper




US 6,971,264 B2

S

surfaces and the lower surfaces of the permanent magnet 21
and the yoke 20 with respect to the molded resin gear 9, and
the permanent magnet 21 and the yoke 20 are firmly fixed to
the fixed positions by the resin.

Accordingly, when 1njection molding the resin gear 9, the
permanent magnet 21 and the yoke 20 are insert molded
within the metal mold precisely in a state 1n which the
permanent magnet 21 and the yoke 20 are held in the metal
mold, and the permanent magnet 21 and the yoke 20 are
positioned precisely so as to be firmly fixed and held within
the boss portion 9b of the resin gear 9 corresponding to the
insert molded product.

On the other hand, as shown 1n FIG. 1, a motor receiving
portion 1 a 1s formed 1n an upper portion of the throttle main
body 1, and a control motor 13 for driving so as to open and
close the throttle valve 3 1s received within the motor
receiving portion la. A pinion gear 14 1s fixed to a rotation
axis of the control motor 13, and the pinion gear 14 1s
engaged with a large-diameter gear 124 of an intermediate
gear 12 for speed reduction. The intermediate gear 12 1s
formed so as to have the large-diameter gear 124 and a
small-diameter gear 12b, and 1s rotatably supported to a gear
ax1s 12¢ which 1s pivoted to an inner side of the throttle main
body 1. Further, the resin gear 9 1s arranged so as to be
engaged with the small-diameter gear 125 of the interme-
diate gear 12, the resin gear 9 1s rotated via the intermediate
gear 12 1n accordance with the rotation driving of the control
motor 13, and the throttle valve 3 coaxially arranged with
the resin gear 9 1s rotated so as to be controlled to be opened
and closed.

Further, a cover body 2 1s fitted and attached to the throttle
main body 1 1n a side in which the gear 1s arranged, 1n such
a manner as to cover the portion. The cover body 2 1s fitted
and attached to an accurate position by fitting and 1nserting
a fitting and 1nserting portion formed 1n correspondence to
a fitting portion provided 1n a side of the throttle main body
1. A sensor attaching portion 2a 1s formed 1n a protruding
manner 1n a position corresponding to the depressed boss
portion 9b of the resin gear 9 in an 1nner side of the cover
body 2, and a magnetic sensor 22 as shown m FIGS. 6 and
7 1s mounted to the sensor attaching portion 2a.

The magnetic sensor 22 1s structured by using a hole
clement, a hole IC, a magnetic resistance element and the
like, 1s arranged 1n a position on a center axis provided 1n the
sensor attaching portion 2a 1n such a manner as to be direct
to an outer side on a magnetic detecting surface, and outputs
a voltage signal or the like corresponding to an intensity of
magnetic field. The cover body 2 1s integrally formed by the
synthetic resin together with the sensor attaching portion 2a.
In this case, at this molding time, the magnetic sensor 22 can
be insert molded as an insert at the predetermined position
as mentioned above.

The sensor attaching portion 2a 1s inserted into the
depressed boss portion 95 of the resin gear 9 1n a state 1n
which the sensor attaching portion 2a 1s accurately posi-
fioned 1n a non-contact state, by fitting and attaching the
cover body 2 to the fixed position of the throttle main body
1. In this state, the magnetic detecting surface of the mag-
netic sensor 22 1s arranged so as to oppose to the inner
peripheral surfaces of the permanent magnet 21 and the yoke
20 positioned 1 the outer peripheral side of the magnetic
sensor 22 1n a non-contact manner, as shown in FIG. 7.

When a magnetic 1s applied by the permanent magnets 21
in both sides, for example, when an N pole i1s generated 1n
the yoke 20 1n the upper portion and an S pole 1s generated
in the yoke 20 1n the lower portion, a magnetic path tlowing
from the yoke to the yoke through the magnetic detecting
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surfaces 1n both sides of the magnetic sensor 22 1s formed 1n
the magnetic sensor 22 within the sensor attaching portion
2a arranged 1n a circular inner portion obtained by joining
two semicircular arc yokes 20. The intensity of the magnetic
field flowing through the magnetic path transversing
between the yokes 1s changed on the basis of an angle of the
magnetic sensor 22 with respect to the yoke 20 and the
permanent magnet 21. An output voltage of the magnetic
sensor 22 1s changed 1n correspondence to the intensity of
the detected magnetic field, and then a voltage signal indi-
cating the rotation angle of the resin gear 9, that is, the
throttle valve 3 1s output.

The throttle opening degree detecting apparatus 1s pro-
vided with the permanent magnet 21, the yoke 20 and the
magnetic sensor 22. In this structure, the magnetic sensor 22
1s set to a fixed side, and an angle of the rotating resin gear
9, that 1s, an opening degree of the throttle valve 3 1s detected
on the basis of the output signal of the magnetic sensor 22.
An output side of the magnetic sensor 22 1s connected to a
detection circuit and a controller for controlling an engine
which are provided 1n an outer portion via a terminal portion
(not shown) arranged in the cover portion 2.

This throttle control apparatus 1s mounted to an internal
combustion engine of a motor vehicle. For example, when a
driver works an accelerator pedal, the opening degree of the
accelerator pedal 1s detected by an accelerator opening
degree sensor, and a signal of the opening degree 1s trans-
mitted to the controller for controlling the engine. The
controller for controlling the engine outputs a driving signal
corresponding to the accelerator opening degree signal to the
control motor 13, that 1s, the driving signal 1s output to the
control motor 13 so that the opening degree of the throttle
valve 3 becomes an opening degree corresponding to the

accelerator opening degree, whereby the control motor 13 1s
rotated.

The rotation of the control motor 13 1s transmitted to the
intermediate gear 12 via the pinion gear 14, and the resin
ogear 9 1s rotated in accordance with the rotation of the
intermediate gear 12 via the large-diameter gear 12a and the
small-diameter gear 12b. Accordingly, the throttle axis and
the throttle valve 3 are rotated only by a predetermined
rotation angle against the energizing force of the torsion coil
spring 7, and the throttle valve 3 1s held at that angle within
the 1ntake passage 135.

At this time, the magnetic sensor 22 of the throttle
opening degree detecting apparatus outputs a detection
signal corresponding to the rotation angle of the resin gear
9, that 1s, the opening degree of the throttle valve 3, and the
controller for controlling the engine 1nputs this signal as the
throttle opening degree signal, whereby the signal 1s used for
an arithmetical operation of a fuel 1njection amount of the
engine or the like.

As mentioned above, since the permanent magnet 21 and
the yoke 20 constituting the throttle opening degree detect-
Ing apparatus are arranged as the 1nsert at the fixed positions
within the metal mold, at a time of injection molding the
resin gear 9, and are insert molded integrally, a number of
man-hour for work 1s reduced i1n comparison with the
conventional case that the permanent magnet 21 and the
yoke 20 are bonded to the predetermined positions by using
the adhesive agent. On the basis of the reduction of the
number of man-hour, 1t 1s possible to improve a productivity
and 1t 1s possible to reduce a manufacturing cost.

Further, since the permanent magnet 21 and the yoke 20
are molded by injecting the resin into the metal mold 1n a
state 1n which the permanent magnet 21 and the yoke 20 are
accurately positioned by a part of the metal mold or the
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metal mold pin from the side of the inner peripheral surface,
a dispersion 1s reduced between the products 1n the precision
of position of the permanent magnet 21 and the yoke 20 1n
the molded resin gear 9, 1n comparison with the conven-
tional case that they are bonded by the adhesive agent, and
a high precision 1s achieved. Therefore, 1t 1s possible to
precisely detect the opening degree of the throttle valve.

FIGS. 8 to 12 show a resin gear 39 and the like in
accordance with another embodiment. In place of the metal
plate 17, a metal member 37 having an approximately cup
shape 1s buried for connecting the throttle axis in the resin
gear 39 of this embodiment. The same reference numerals
are attached to the same elements as those 1n the embodi-
ment mentioned above, and a description thereof will be
omitted.

The metal member 37 for connecting the throttle axis 1s
insert molded 1n a boss portion 39b of the resin gear 39. The
same gear portion 39a as mentioned above 1s formed 1n a
part of the resin gear 39, and the yoke 20 and the permanent
magnet 21 are annularly arranged and firmly fixed 1n an
inner peripheral portion of the boss portion 39b formed 1n a
circular recess shape 1n accordance with an msert molding.
The metal member 37 1s formed 1n an approximately cup
shape as shown 1n FIGS. 8 to 10, a rectangular hole 37a for
connecting the axis 1s formed 1n a bottom portion of the
metal member 37, and opening portions 37¢ are formed 1n
two portions 1n both sides of a bottom portion of the metal
member 37. Further, a circular ring portion 1s formed 1n an
upper portion of the opening portion 37¢, and the circular
ring portion 1s extended to an outer peripheral portion of the
yoke 20 and the permanent magnet 21 which are firmly fixed
to the 1nner peripheral portion of the boss portion 39b. The
opening portion 37¢ corresponds to an opening for pressing
and supporting the permanent magnet 21 by a metal mold
pin or the like from a lower side, at a time of insert molding,
the resin gear 39 by setting the metal member 37 as an insert.

Further, when insert molding, a part of the circular ring
portion 1s brought into contact with the outer surface of the
yoke 20 and the permanent magnet 21 as a pressing portion
37b, as shown 1n FIG. 12, and a displacement of the yoke 20
and the permanent magnet 21 1s prevented at a time of 1nsert
molding by the pressing portion 37b of the metal member
37. In other words, the inserted yoke 20 and permanent
magnet 21 tend to be displaced to an outer side at a time of
injection molding the resin gear 39 on the basis of a linear
expansion of the resin material, however, it 1s possible to
prevent the yoke 20 and the permanent magnet 21 within the
boss portion 39b from being displaced, by bringing the
pressing portion 37b of the metal member 37 1nto contact
with the outer peripheral portion of the yoke 20 and the
permanent magnet 21 so as to clamp.

As described above, 1n accordance with the throttle open-
ing degree detecting apparatus of the present invention,
since the resin gear 1s msert molded such that the yoke and
the permanent magnet are arranged as the insert 1n the inner
peripheral portion of the boss portion at a time of forming,
the resin gear, a number of man-hour for work can be widely
reduced, and 1t 1s possible to accurately fix the permanent
magnet and the yoke to a predetermined position with no
1spersion, 1n comparison with the conventional case that
e permanent magnet 1s bonded to the resin gear by using
e adhesive agent. Accordingly, it 1s possible to accurately
etect the throttle opening degree.

Further, the outer peripheral surface except the inner
peripheral surface 1n the yoke and the permanent magnet
arranged within the boss portion and a part of the upper end
surface and the lower end surface are covered with the
synthetic resin, by insert molding the resin gear, as men-
tioned above. Further, an annular groove 39c¢ reaching the
outer peripheral surface of the yoke and the permanent
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magnet 15 formed 1n the peripheral portion of the boss
portion in the resin gear. Accordingly, when matching the
molds in a state 1n which the permanent magnet and the yoke
are set within the metal mold, at a time of 1nserting molding
the resin gear, for example, a part of the mner peripheral
portion and the upper surface of the permanent magnet and
the yoke are brought 1nto contact with the metal mold so as
to be pressed, and the lower surface of the permanent
magnet and the yoke 1s pressed by a metal mold pin. Under
the state mentioned above, a material 1s 1njected 1nto the
metal mold and the molding 1s performed. Therefore, the
resin gear 1s msert molded 1n a state in which the permanent
magnet and the yoke are accurately pressed to a fixed
position, and it 1s possible to firmly fix the permanent
magnet and the yoke 1nto the boss portion of the resin gear
precisely.

What 1s claimed 1s:

1. A throttle opening degree detecting apparatus compris-

ng:

a resin gear connected to a throttle shaft of a throttle valve
and provided with a depressed boss portion 1n an axial
position;

a permanent magnet mounted along an inner peripheral
surface of said boss portion in said resin gear and
having a generally rectangularly-shaped cross-section
defining a first surface facing inwardly relative to the
inner peripheral surface of said boss portion and a
second surface opposite the first surface facing out-
wardly toward the inner peripheral surface of said boss
portion;

a yoke mounted along the inner peripheral surface of said
boss portion 1n said resin gear; and

a magnetic sensor arranged 1n a fixed side so as to oppose
to said permanent magnet in a non-contact manner, and
outputting a signal indicating a rotation angle of said
resin gear as an opening degree of said throttle valve,

wherein said resin gear 1s insert molded by inserting said
yoke and said permanent magnet with the resin gear
contacting at least a portion of both the first and second
surfaces of the permanent magnet after being insert

molded.

2. A throttle opening degree detecting apparatus as
claimed 1n claim 1, wherein said yoke 1s formed 1n a circular
ring shape by combining two divided semicircular arc
portions, collar portions are formed in both ends, and a
prismatic permanent magnet 1s arranged so as to be clamped
by said collar portions 1n both side yokes.

3. A throttle opening degree detecting apparatus as
claimed 1n claim 1, wherein the yoke and the permanent
magnet arranged within the boss portion of said resin gear
are covered with a synthetic resin 1n an outer peripheral
surface except an inner peripheral surface thereof and a part
of an upper end surface and a lower end surface.

4. A throttle opening degree detecting apparatus as
claimed 1n claim 3, wherein a groove reaching the outer
peripheral surface of said yoke and the second surface of the
permanent magnet 1s formed 1n a peripheral portion of the
boss portion 1n said resin gear.

5. A throttle opening degree detecting apparatus as
claimed 1n claim 4, wherein a metal member for connecting
the throttle axis 1s msert molded in the boss portion of said
resin gear, and a part of said metal member 1s extended to the
outer peripheral portion of said yoke and the second surface
of the permanent magnet, whereby a part of said metal
member 1s brought into contact with an outer side surface of
said yoke and the permanent magnet.
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